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DESCRIPTION 

ANTITHEFT DEVICE 

Technical Field 

This invention relates to an antitheft system, which is 
arranged on a self-propelling movable object including a 
construction machine such as a hydraulic excavator and makes 
it possible to ascertain the position of the movable object on 
the side of a control server located at a place remote from the 
movable object. 

Background Art 

As an antitheft system of this type, there is disclosed, 
for example, in JP 2000-73411 A a technology that detects, for 
example, by a global positioning system, i.e. , GPS the position 
of a hydraulic excavator as a self-propelling movable object 
under control, transmits by wireless communication the 
thus-detected position of the hydraulic excavator to a control 
server located at a remote place, and ascertains by the control 
server whether or not the position of the hydraulic excavator 
is within a predetermined normal work area. 

According to this conventional technology, when the 
position of the hydraulic excavator as detected by GPS has been 
determined to depart from the normal work area, an engine stop 




signal is transmitted from the control server to a control system 
mounted on the hydraulic excavator to stop an operation of the 
hydraulic excavator . 

As described above, the conventional technology makes it 
possible to promptly infer the theft of the hydraulic excavator 
and to disable work such as digging or running by the hydraulic 
excavator and, because the hydraulic excavator becomes no longer 
possible of self-propelling, also makes it difficult to load 
the hydraulic excavator on a vehicle for carrying it away, for 
example, a trailer. Accordingly, the conventional technology 
can scare away a potential thief and practically, can make it 
difficult to steal, thereby serving as an effective technology 
for the prevention of a theft. 

Among self-propelling movable objects, construction 
machines such as hydraulic excavators, in particular, are often 
stolen at night after finishing work. While being transported 
on a trailer or the like, the engine of the hydraulic excavator 
is in a stopped state. There is, accordingly, a need for the 
development of a countermeasure for a theft while the engine 
is stopped. In the above-described conventional technology, 
no reference is specifically made as to the time during which 
the engine is stopped. When constructed, for example, to 
continuously feed power to a control system, which performs 
positional detections and transmissions/receptions to/ from a 
control server, always including the time during which the engine 



is stopped, the voltage of a power supply, i.e., a battery mounted 
on the hydraulic excavator , however, drops (undergoes a battery 
drainage) in a short time so that frequent recharging is required. 
When constructed, as in the conventional technology, to transmit 
the position information on the hydraulic excavator to the side 
of the control server and to determine on the side of the control 
server whether or not the hydraulic excavator has departed from 
a normal work area, on the other hand, the number of communications 
between the hydraulic excavator and the control server becomes 
great, resulting in a substantial communication cost. 
Therefore, a problem also remains unsolved in this respect. 

The present invention has been completed in view of the 
above-described problems of the conventional technology. A 
first object of the present invention is, therefore, to provide 
an antithef t system which can ascertain the position of a movable 
object even during stopping of an engine while reducing the 
consumption of power by a control system during the stopping 
of the engine and avoiding a battery drainage . Further , a second 
object of the present invention is to provide an antithef t system 
which cankeep the communication cost low by minimizing the number 
of communications with a control server. 

Disclosure of the Invention 

To achieve the first object, the present invention is 
characterized in that in an antitheft system provided with a 



control system arranged on a self-propelling movable object with 
an engine mounted thereon as a drive source and having a position 
detecting means for detecting a position of the movable object, 
a transmission/reception means for performing a 
transmission/reception to/from an outside and a processing means 
for performing predetermined processing operations including 
outputs of run commands to the position detecting means and the 
transmission/reception means and a control server arranged at 
a place different from the movable object for controlling 
information on the movable object, said information comprising 
position information detected by the position detecting means 
and transmitted via the transmission/reception means, the 
antitheft system comprises a clocking means, a first power 
feeding means for performing feeding of power to at least the 
position detecting means, and a second power feeding means for 
performing feeding of power to at least the clocking means, and 
the processing means receives signals from the clocking means, 
allows the first power feeding means to continuously feed power 
until a first predetermined time elapses from a time point at 
which a stop signal for the engine is inputted, and after an 
elapse of the first predetermined time, repeatedly outputs an 
instruction signal, which permits feeding of power, at 
predetermined time intervals to the first power feeding means. 

By constructing as described above, the current position 
of the movable object can be detected by the position detecting 



means in a similar manner as in the time of an operation of the 
engine until the first predetermined time elapses from a time 
point at which the engine is stopped. After the elapse of the 
first predetermined time, the feeding of power by the first power 
feeding means is stopped so that the feeding of power to the 
position detecting means is stopped. To the clocking means, 
however, power is continuously fed from the second power feeding 
means. Based on signals from the clocking means, power is fed 
at the predetermined time intervals from the first power feeding 
means to the position detecting means so that a positional 
detection is performed intermittently. Namely, power is 
intermittently fed from the first power feeding means to the 
position detecting means after the elapse of the first 
predetermined time. The consumption of power at the position 
detectingmeans can, therefore, be cut down as much as the stopping 
of power feeding. 

It is, therefore, possible to prolong the time until the 
battery mounted on the movable object comes into the state of 
a battery drainage. 

On the other hand, the invention described in claim 5 to 
achieve the second object is characterized in that the control 
system is provided with a storage means for storing the position 
information on the movable object as detected by the position 
detecting means, and the processing means compares position 
information, which has been detected subsequent to the input 



of the stop signal for the engine, with the position information 
stored in the storage means and, when a distance difference of 
at least a predetermined value is confirmed, determines that 
the movable object has been stolen, and instructs the 
transmission/reception means to transmit a theft signal together 
with the position information to the control server. 

By constructing as described above, whether or not the 
movable object has been moved, in other words, stolen can be 
determined despite the stopping of the engine by the control 
system mounted on the movable object. Because a report is made 
to the side of the control server via the transmission/reception 
means only when a theft has been determined, the number of 
communications with the control server can be reduced so that 
the communication cost can be kept low. 

As described above in detail, the present invention can 
detect the current position of the movable object by the position 
detecting means in a similar manner as in the time of an operation 
of the engine until the first predetermined time elapses from 
a time point at which the engine is stopped, and after the elapse 
of the first predetermined time, can feed power at the 
predetermined time intervals from the first power feeding means 
to the position detecting means so that a positional detection 
can be performed intermittently. Namely, power is 
intermittently fed from the first power feeding means to the 
position detecting means after the elapse of the first 
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predetermined time. The consumption of power at the position 
detectingmeans can, therefore, be cut down as much as the stopping 
of power feeding. Accordingly, it is possible to prolong the 
time until the battery mounted on the movable object comes into 
5 the state of a battery drainage. 

Further, whether or not the movable object has been stolen 
can be determined by the control system mounted on the movable 
object and, only when a theft has been determined, a report is 
made to the side of the control server via the 
10 transmission/reception means. Accordingly, the number of 

communications with the control server can be reduced so that 
the communication cost can be kept low. 

Brief Description of the Drawings 

15 FIG. 1 is an overall construction diagram of an antitheft 

system according to an embodiment of the present invention. 

FIG. 2 is a block diagram of a main controller shown in 
FIG. 1. 

FIG. 3 is a block diagram of a position detecting control 
20 unit shown in FIG. 1. 

FIG. 4 is a block diagram of a body information control 
unit shown in FIG. 1. 

FIG. 5 is a flow chart showing the details of processing 
operations until a first predetermined time elapses since the 
25 input of an engine stop signal. 
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FIG. 6 is a flow chart showing the details of processing 
operations after the first predetermined time has elapsed 
subsequent to the input of the engine stop signal. 

FIG. 7 is a flow chart showing processing when an 
information demand signal has been inputted from a control 
server . 

FIG. 8 is a time chart after the engine stop signal has 
been inputted. 

FIG. 9 is a flow chart illustrating a modification of the 
processing in the first embodiment as shown in FIG. 6. 

FIG. 10 is a time chart illustrating a modification of 
the time chart for the first embodiment as shown in FIG. 8. 

Best Modes for Carrying out the Invention 

Based on the drawings, a description will hereinafter be 
made about the embodiment of the present invention. 

FIG. 1 through FIG. 8 are drawings for describing the first 
embodiment of the present invention, in which FIG. lis an overall 
construction diagram of an antitheft system according to the 
first embodiment of the present invention, FIG. 2 is a block 
diagram of a main controller constructing the antitheft system 
shown in FIG. 1, FIG. 3 is a block diagram of a posit ion detect ing 
control unit, FIG. 4 is a block diagram of a body information 
control unit, FIG. 5 is a flow chart of processing operations 
until a first predetermined time Ts elapses since the input of 
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an engine stop signal, FIG. 6 is a flow chart of processing 
operations after Ts has elapsed subsequent to the stopping of 
the engine, FIG. 7 is a flow chart of processing when an information 
demand signal has been inputted from a control server, and FIG. 
5 8 is a time chart after the engine stop signal has been inputted. 

As shown in FIG. 1, the antitheft system according to this 
embodiment is provided with a control system 1 to be mounted 
on a self-propelling movable object, for example, a hydraulic 
excavator with an engine 7 mounted as a drive source thereon 
10 and also with a control server 10 for performing 

transmissions/receptions of information with the control system 
1, whichis located at a remote plate, viaawireless communication 
means 11 such as satellite communication or telephone line 
communication and also for managing a control of information 
15 on the hydraulic excavator. 

The control system 1 is provided with a position detecting 
control unit 3 for detecting the position of the hydraulic 
excavator by GPS, a body information control unit 5 for fetching 
signals from various sensors arranged on the hydraulic excavator 
20 and detecting and storing various information on operations of 
the hydraulic excavator, a transmission/reception control unit 
4 for performing transmissions/receptions of information with 
the control server 10, and a main controller 2 for controlling 
the respective control units 3,4,5 systematically and performing 
25 predetermined processing operations. 
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To the respective control units 3,4,5 and the main 
controller 2 , power is fed by a battery 6 mounted on the hydraulic 
excavator. In this embodiment, the position detecting control 
unit 3 and body information control unit 5 are connected to the 
battery 6 via a switch 9 as a first power feeding means, while 
the main controller 2 and transmission/reception control unit 
4 are connected to the battery 6 via a switch 8 as a second power 
feeding means. 

To the control server 10, on the other hand, terminal 
equipment 12a, 12b, 12c are connected via a network to permit an 
access by the owner, maker, service mechanic or the like of the 
hydraulic excavator to the control server 10 for the confirmation 
of an operation state of the hydraulic excavator. 

The main controller 2 is provided, as shown in FIG. 2, 
with a control unit 2a comprising a CPU to control the 
above-mentioned, respective control units 3,4,5, switch 8 and 
switch 9 systematically and to perform predetermined processing 
operations, a storage unit 2b for storing processing results 
temporarily in the course of processing operations and also 
storing various parameters and the like, and a clock unit 2c 
as a clocking means. In addition, signals relating to an 
operation or stop of the engine 7 are also inputted. 

The position detecting control unit 3 is provided, as shown 
in FIG. 3, a position detecting control unit 3c for capturing 
signals from unillustrated GPS satellites and calculating the 
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position of the hydraulic excavator, a storage unit 3b for storing 
the thus-detected position information and a preset operable 
area for the hydraulic excavator, and a control unit 3a for 
performing transmissions/receptions of signals with the main 
controller 2, reading results of a detection by the position 
detectingunit 3c, andperf ormingprocessing to store the results 
of the detection in the storage unit 3b. 

The body information control unit 5 is provided, as shown 
in FIG. 4, with a control unit 5a for performing 
transmissions/receptions of signals with the main controller 
2 andf etching inf ormationf rom theunillustratedvarious sensors 
mounted on the hydraulic excavator, and a storage unit 5b for 
storing the information fetched from the sensors. 

In the antitheft system according to this embodiment 
constructed as described above, while the engine 7 is in operation, 
the switch 8 and switch 9 always maintain their turned-on 
positions so that power is fed to the respective control units 
3,4,5 and the main controller 2. 

In this state, the position detecting unit 3c which 
constructs the position detecting control unit 3, no matter 
whether or not there is an instruction signal from the control 
unit 3a, calculates the current position of the hydraulic 
excavator from signals from the GPS satellites upon capturing 
the signals, and outputs the results to the control unit 3a. 
The control unit 3a compares the inputted current position with 
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the operable area stored in the storage unit 3b and, when the 
current position departs from the operable area, outputs 
information on the current position and a theft signal to the 
main controller 2. 
5 When an instruction signal has been inputted form the main 

controller 2, position information calculated based on 
processing at the control unit 3a is stored in the storage unit 
3b. This instruction signal from the main controller 2 is 
designed such that it is inputted at preset time intervals, for 
10 example, every hour. It is, however, also possible to store 
such position information whenever calculated, without relying 
upon instructions from the main controller 2. 

The body information control unit 5 progressively stores 
signals, which are fed in predetermined sampling cycles from 
15 the various sensors, in time sequence in the storage unit 5b 
via the control unit 5a. On the other hand, when the coolant 
temperature of the engine 7 has become abnormally high and an 
abnormality signal serious for the operation of the hydraulic 
excavator such as falling of the rotational speed of the engine 
20 7 below a predetermined lowest rotational speed has been inputted 
by so-called interrupting processing, the abnormality signal 
is immediately outputted to the main controller 2. 

When the theft signal has been inputted from the position 
detecting control unit 3 or the abnormality signal has been 
25 inputted from the body information control unit 5, the main 
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controller 2 outputs an instruction signal to the 
transmission/reception control unit 4 to transmit the signal 
to the control server 10. 

When the transmission/reception control unit 4 has 
received a data -demanding signal from the control server 10 or 
when a predetermined time has been reached, the main controller 
2 instructs to send the position information and body information, 
which are stored in the position detecting control unit 3 and 
body information control unit 5, respectively, to the main 
controller 2, inputs these information, and outputs an 
instruction signal to the transmission/reception control unit 
4 such that they are transmitted to the control server 10. 

When the instruction signal is inputted from the main 
controller 2, the transmission/ reception control unit 4 
transmits the position information, theft signal, body 
information, abnormality information or the like to the control 
server 10 via the communication means 11. 

A description has been made about the processing by the 
respective control units 3,4,5 and the main controller 2 when 
the engine 7 is in operation. With reference to FIG. 5 through 
FIG. 8, a description will next be made about processing after 
a stop signal has been inputted into the main controller 2 from 
the engine 7 . 

When the stop signal of the engine 7 has been inputted 
as illustrated in FIG. 5, the main controller 2 reads in the 
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first Step SI the latest position information stored in the 
storage unit 3b of the position detection control unit 3, and 
in the next Step S2 , stores the thus-read position information 
(X0,Y0) in the storage unit 2b of the main controller 2. 

The time TO at which the stop signal of the engine 7 was 
inputted is read from the clock unit 2c in the next Step S3, 
and is stored in the storage unit 2b in Step S4 . 

In Step S5, a current time Tl is read from the clock unit 
2b, and in the next Step S6, a determination is made as to whether 
or not a predetermined time Ts, for example, 3 hours or so have 
elapsed from the input of the stop signal of the engine 7. If 
not determined to have elapsed, the routine moves to Step S7 . 

In Step S7, current position information (XI, Yl) is read 
from the position detecting control unit 3, and in the next Step 
S8, the distance AL from the position (XO,YO) at the time point 
of the input of the stop signal of the engine 7 is calculated. 
It is then determined in the next Step S9 whether or not the 
thus-calculated distance AL is greater than a predetermined 
distance Ls . When the distance AL is determined to be smaller 
than the predetermined distance Ls in Step S9, the hydraulic 
excavator is not determined to have been stolen, the routine 
returns to Step S5 and the processing operations of Steps S5 
to S9 are repeated. 

When the thus -calculated distance AL is determined to be 
equal to or greater than the predetermined distance Ls in Step 
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S9, the routine moves to Step S10. After an instruction signal 
is outputted to the transmission/reception control unit 4 such 
that a theft signal and the position information (XI, Yl) at that 
time are transmitted to the control server 10 , the routine returns 
to Step S7 and the processing operations of Step S7 to Step S10 
are repeatedly performed. 

When the predetermined time Ts is determined to have 
elapsed after the input of the stop signal of the engine 7 in 
Step S6, the routine moves to Step Sll, and the body information 
stored in the storage unit 5b of the body information control 
unit 5 is read and is once stored in the storage unit 2b. In 
Step S12, an instruction signal is outputted to the 
transmission/reception control unit 4 such that the stored body 
information, current time Tl and position information (X1,Y1) 
are transmitted to the control server 10 . In the next Step S13 , 
a turn-off signal is outputted to the switch 9 so that the feeding 
of power to the position detecting control unit 3 and body 
information control unit 5 is cut off. 

As described above, the switch 9 retains its turned-on 
position until the predetermined time Ts elapses after the input 
of the stop signal from the engine 7. During this period, it 
is possible to ascertain whether or not the hydraulic excavator 
has been stolen in a similar manner as in the time of an operation 
of the engine. When determined to have been stolen, a report 
can be immediately made to the control server 10 located at the 
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remote place. 

With reference to FIG. 6, a description will next be made 
about the details of processing after the predetermined time 
Ts has elapsed after the input of the stop signal of the engine 
7 . 

As described above, the switch retains its turned-on 
position even after the predetermined time Ts has elapsed 
subsequent to the input of the stop signal from the engine 7. 
Power is, therefore, still continuously fed from the battery 
6 to the main controller 2 and transmission/reception control 
unit 4. In the first Step S20 after the predetermined time Ts 
has elapsed, a variable N for counting is set at 0, and in the 
next Step S21, the current time T2 is read from the clock unit 
2c. 

In the next Step S22, a determination is made as to whether 
or not a predetermined time interval AT has elapsed from the 
time of the preceding processing. When AT is not determined 
to have elapsed, the routine returns to Step S21. When AT is 
determined to have elapsed, on the other hand, the routine 
advances to the next Step S23 . 

In Step S23, an instruction signal is outputted to turn 
on the switch which has been in the turned-off position. As 
a result, power is fed to the position detecting control unit 
3, and at the position detecting control unit 3, the position 
is detected and the current position information (XI, Yl) is 
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outputted to the main controller 2. 

In Step S24, the thus -outputted current position 
information (XI, Yl) isread, and in the next Step S25 , the distance 
AL from the position (XO,YO) at which the stop signal of the 
engine 7 was inputted is calculated . In Step S26 , a determination 
is made as to whether or not the thus-calculated distance AL 
is greater than the predetermined distance Ls . When determined 
to be smaller, the routine moves to Step S27. 

In Step S27, 1 is added to the variable N, and in the next 
Step S28, a signal is outputted to turn off the switch 9. As 
a result, the feeding of power to the position detecting control 
unit 3 is cut off. 

In the next Step S29, a determination is made as to whether 
or not the processing operations from Steps S21 to S2 7 have reached 
a predetermined number of times NO . When NO has not been reached 
yet, the routine is returned to Step S21. 

When the distance AL calculated in Step S25 is determined 
to be greater than the predetermined distance Ls in Step S26, 
the routine moves to Step S32, and an instruction signal is 
outputted to the transmission/reception control unit 4 such that 
a theft signal and the position information (XI, Yl) at that time 
are transmitted to the control server 10 . When this instruction 
signal is inputted, the transmission/reception control unit 4 
transmits the current position information (XI, Yl) together with 
the theft signal to the control server 10 . 
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When the number of processing operations, N, is determined 
to have reached NO in Step S29, on the other hand, the routine 
moves to Step S3 0, and an instruction signal is outputted to 
the transmission/reception control unit 4 such that a signal 
to the effect that the transmission/reception processing is to 
end is transmitted together with the current posit ion information 
(XI, Yl) to the control server 10. When this indication signal 
is inputted, the transmission/reception control unit transmits 
a signal, which informs the control server 10 to the effect that 
the transmission/reception processing has ended, together with 
the current position information (XI, Yl) to the control server 
10 . 

In the next Step S31, a turn-off signal is outputted to 
the switch S8 . As a result, the feeding of power to the main 
controller 2 and transmission/reception control unit 4 is cut 
off so that at the control system 1, processing operations and 
transmissions/receptions with the outside are disabled. 

With reference to FIG . 7 , a description will be made about 
processing operations when the transmission/ reception control 
unit 4 has received a data -demanding signal from the control 
server 10 at a stage preceding the output of the cut-off signal 
to the switch 8. As illustrated in FIG. 7, a turn-on signal 
is outputted to the switch 9 in Step S41 when the demand signal 
is inputted from the control server 10. 

When the switch 9 is brought into the turned-on position 
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and power is fed to the position detecting control unit 3 and 
body information control unit 5, the detection of a position 
at that time point is performed at the position detecting control 
unit 3 . 

In the next Step S42, the current position information 
is read from the position detecting control unit 3 , and further, 
body information is read from the body information control unit 
5 and the current time is also read from the clock unit 2c. In 
the next Step S43, an instruction signal is outputted to the 
transmission/reception control unit 4 such that they are 
transmitted to the control server 10. When this instruction 
signal is inputted, the transmission/reception control unit 4 
transmits the pos i t ion inf ormat ion and body inf ormat ion together 
with the current time to the control server 10. 

FIG. 8 is a time chart which shows in time sequence the 
processing operations in FIG. 5 to FIG. 7. As also shown in 
FIG. 8, in this embodiment , the switch 9 and switch 8 continuously 
retain their turned-on positions until the first predetermined 
time Ts elapses subsequent to the input of a stop signal (key 
off) of the engine 7 ((b), (c) ) , and after an elapse of Ts, the 
position information and body information on the hydraulic 
excavator are transmitted to the control server ( (e) , (f ) , (g) ) , 
and the switch 9 is turned off ((b)). After that, the turn-on 
and turn-off of the switch 9 are repeated at the predetermined 



20 



time intervals At ( (b) ) and, whenever the switch 9 is brought 
into its turned-on position, the detection of a position at that 
time point is performed ((e)). When the predetermined time 
intervals At reach a predetermined number of times NO (4 times 
in FIG. 8) , the position information and a signal that indicates 
the end of the transmission/reception processing are fed to the 
control server 10 ((g)), and the switch 8 and switch 9 are brought 
into their cut-off positions ( (b) , (c) ) . 

In this embodiment, power is, therefore, intermittently 
transmitted from the battery 6 to the position detecting control 
unit 3 and body information control unit 5 via the switch 9 after 
the first predetermined time Ts has elapsed subsequent to a stop 
of the engine 7. It is, accordingly, possible to cut down the 
consumption of as much power at the position detecting control 
unit 3 and body information control unit 5 as the stop of the 
feeding of power. As a consequence, it is possible to prolong 
the time until the battery mounted on the hydraulic excavator 
comes into the state of a battery drainage. 

With the control system 1 mounted on the hydraulic 
excavator, it is also possible to determine despite the stopping 
of the engine 7 whether or not the hydraulic excavator has been 
moved, in other words, stolen. Because a report is made to the 
side of the control server 10 via the transmission/reception 
control unit 4 only when the hydraulic excavator is determined 
to have been stolen, the number of communications with the control 
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server 10 can be reduced so that the communication cost can be 
kept low. 

The above-described first embodiment is designed such that , 
after the predetermined time Ts has elapsed subsequent to the 
input of the stop signal of the engine 7, the switch 9 is 
intermittently turned on and off only the predetermined number 
of times NO at predetermined time intervals At and a positional 
detection is performed every time the switch 9 is turned on. 
Instead of the predetermined number of times NO, however, it 
is also possible to intermittently turn on and off the switch 
9 at predetermined time intervals At until a second predetermined 
time Ts' elapses subsequent to the input of the stop signal of 
the engine 7. This processing is shown in FIG. 9. 

The flow chart shown in FIG. 9 is equal to the processing 
shown in FIG. 6 except for Step S57 . InStepS57, a determination 
is made as to whether or not the second predetermined time Ts' 
has elapsed after the input of the stop signal from the engine 
7. When not determined to have elapsed, the routine returns 
to the first Step S50 and Step S50 to Step S57 are performed 
again. When the predetermined time Ts ' is determined to have 
elapsed in Step S57, on the other hand, an instruction signal 
is outputted such that position information (XI, Y2) and a signal 
to the effect that the transmission/reception processing is to 
end are transmitted to the control server 10, and a turn-off 
signal is outputted to the switch 8 (Step S58 and Step S59) . 



22 



By the processing shown in FIG. 9, it is, therefore, also possible 
to bring about similar advantageous effects as the first 
embodiment . 

In the above-described first embodiment , it is constructed 
that the main controller 2 is provided with the clock unit 2c 
and power is fed from the battery 6 to the main controller 2 
and clock unit 2c via the switch 8. As an alternative, it is 
also possible to arrange a clocking means independently of the 
main controller 2 and to feed power to the clocking means, for 
example, by a lithium battery different from the battery mounted 
on the hydraulic excavator. In this case, it is also possible, 
as illustrated in FIG. 10 (h) , to provide the clocking means with 
a timer function such that an ON signal is outputted at 
predetermined time intervals At and based on the ON signal, a 
turn-on signal is outputted to the switch 9 . It is also possible 
to connect the battery 6 to the main controller 2, position 
detecting controller unit 3, transmission/reception control 
unit 4 and body information control unit 5 via the switch 8 alone 
and to intermittently feed power to the main controller 2 and 
the respective controller units 3,4,5 in accordance with timer 
signals from the clocking means. In this case, the lithium 
battery serves as a second power feeding means . 



